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We examined the viability of using feedback from a learning environment instru-
ment to guide improvements in the teaching practices of in-service teachers
undertaking a distance-education programme. The 31 teachers involved
administered a primary school version of the What Is Happening In this Class?
(WIHIC–Primary) questionnaire to their 1,077 learners in order to determine
preferred and actual classroom environments. Feedback about discrepancies
between learners’ actual preferred learning environments were used to formu-
late teaching strategies to reduce discrepancies over a 12-week intervention
period. In-service teachers’ reports, contact sessions, interviews between
teachers and researchers, and three case studies based on classroom visits (one
of which is reported here) provided thick descriptions of teachers’ reactions to
utilising the learning environment instrument. Our research provided the first
learning environment study at the primary school level in South Africa,
cross-validated an IsiZulu version of the WIHIC when used for the first time in
South Africa, and supported the success of teachers’ use of a learning envi-
ronment questionnaire in guiding improvements in their teaching. 
Introduction
The sociopolitical transformation in South Africa has been paralleled by major
educational changes, including the Policy Document for Education and Train-
ing, which gives a prominent place to open learning and distance education
(SAIDE, 1994). A major problem confronting educators and teacher educators
in South Africa is the lack of qualified teachers, particularly in rural areas
where many teachers are underqualified. To overcome this, professional
development programmes have been developed to enable teachers to be en-
gaged in in-service teacher training at a distance. In this study we examined
the effectiveness of using feedback from a learning environment instrument
to guide improvements in these teachers’ teaching practice in their primary
schools. 
Background and theoretical framework
Several studies in distance education pre-service teacher education reveal
that the organisation of practice teaching for teacher trainees presents both
logistical and educational difficulties. Despite this, practice teaching is regar-
ded as a pillar of teacher education as it provides opportunities for evaluating
both pre-service and in-service teachers in authentic environments (Depart-
ment of Education, 1996:127). In-service teachers enrolled in distance-
education programmes are usually already involved in teaching in their own
classrooms. Logistical problems for institutions involved in distance teacher
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education arise out of a need to observe in-service teachers’ work in schools
that are at a considerable distance from each other and from the teacher
educators’ institutions (Perraton, 1993; 2000). Educational difficulties arise
when teachers attempt to integrate theory with their actual practice. Teachers
also find this integration difficult from a practical point of view (Duschl &
Waxman, 1991).
Where observation of teaching practice has been abandoned because of
organisational difficulties, various alternatives have been sought (e.g. Admi-
raal, Lockhorst, Wubbels, Korthagen & Veen, 1998; Fong & Woodruff, 2003;
Frey, 2008; Holmes, Karmacharya & Mayo, 1993; Oliveira & Orivel, 1993;
Perraton, 1993). In our study, we hypothesised that involving teachers under-
taking distance in-service courses in assessing their school classroom envi-
ronments may add to these alternatives for providing feedback and therefore
assist teachers to change their teaching practice. 
Research on learning environments has provided a number of ideas and
techniques that could potentially be valuable for inclusion in teacher educa-
tion programs. Whilst research at the university and teacher education levels
has been limited, there have been some important studies that have con-
tributed to this area (Duschl & Waxman, 1991; Fisher & Fraser, 1991; Nix,
Fraser & Ledbetter, 2005; Yarrow, Millwater & Fraser, 1997). 
The research described in this article drew upon and contributed to the
field of classroom learning environments (Fisher & Khine, 2006; Fraser, 2007;
Khine & Fisher, 2003). ‘Learning environment’ refers to the tone, ambience or
atmosphere created by a teacher through the relationships developed within
the classroom and the way in which instruction is delivered. Research in the
field of learning environments over the past few decades has often involved
associations between students’ cognitive and affective learning outcomes and
their perceptions of psychosocial characteristics of their classroom environ-
ments (Fraser & Fisher, 1982; Haertel, Walberg & Haertel, 1981; McRobbie
& Fraser, 1993). Another application of learning questionnaires in past re-
search has been as a source of process criteria of effectiveness in the evalua-
tion of educational innovations (Khoo & Fraser, 2008; Maor & Fraser, 1996;
Martin-Dunlop & Fraser, 2008; Teh & Fraser, 1994; Wolf & Fraser, 2008).
We examined the feasibility of using learning environment ideas to guide
the improvement of the teaching practice of in-service primary school
mathematics teachers undertaking a distance-education course. Past studies
in western countries have successfully employed feedback information based
on students’ perceptions of the actual and preferred learning environment in
improving the learning environments created by teachers (Fraser & Fisher,
1986; Sinclair & Fraser, 2002; Thorp, Burden & Fraser, 1994; Yarrow et al.,
1997). In many cases, these action research studies have made use of a five-
step procedure that involves:
1. Assessment of students’ perceptions of their learning environment;
2. providing feedback to the teacher based on students’ responses to the
questionnaire;
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3. reflection and discussion based on feedback;
4. the teacher introducing an intervention over a period of time; and
5. re-administration of the questionnaire to students at the end of the
intervention period to determine whether they perceive their learning en-
vironment differently from before. 
This five-step procedure has been used successfully at a range of educational
levels, including the primary school level (Fraser & Deer, 1983; Fraser, Docker
& Fisher, 1988), but there have been no previous studies that have used this
approach with distance education in-service primary school teachers. 
Research aims of the study
1. To modify and validate the What Is Happening In this Class? (WIHIC–
Primary) questionnaire for assessing primary school learners’ perceptions
of their classroom environments in South Africa. 
2. To examine learners’ perceptions of actual and preferred environment in
the school classes of in-service teachers attending a distance-education
course.
3. To examine the extent to which feedback, based on primary school lear-
ners’ perceptions on the WIHIC–Primary, can guide teachers’ improve-
ment of their classroom learning environments.
Research design and methodology
Our study involved primary school teachers enrolled in a two-year mathema-
tics education course, at a teacher education college in the KwaZulu-Natal
province of South Africa, which is taught as a distance-education programme.
The course offers online sessions as well as a minimum of two full-day face-
to-face (contact) sessions each year. 
The study incorporated a mixed-methods approach that included both
qualitative and quantitative research methods as recommended by Tashakkori
and Teddlie (2003) and Tobin and Fraser (1998). Our mixed-methods ap-
proach involved collecting and analysing both quantitative and qualitative
data. It was recognised that all methods have limitations and that using a
range of research methods allows for triangulation of data sources. In this
way, the study used observations and interviews to help illuminate the data
collected using surveys. 
The study involved the interface between the in-service teachers and their
primary school learners. During the course of study, teachers were required
to assess their learners’ perceptions of their actual learning environment and
the one that they would prefer. Teachers were then involved in action research
aimed at reducing discrepancies between the actual and preferred learning
environment as perceived by students. 
Instrument development
Few studies in the field of learning environments have been conducted in
South Africa. A review of literature reveals that, whilst there have been some
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studies carried out at high school level in South Africa (Aldridge, Fraser &
Sebela, 2004; Aldridge, Laugksch, & Fraser, 2006; Aldridge, Laugksch, Seopa
& Fraser, 2005) and one at tertiary level (Adams, 1997), none has been con-
ducted at the primary school level. Therefore, as there was no learning envi-
ronment questionnaire available that had been field tested and validated for
use at the primary school level in South Africa, it was necessary to identify
and modify an existing questionnaire for use in the present study. 
When a review of literature was carried out to identify questionnaires that
could be suitable in the South African context, the What Is Happening In this
Class? (WIHIC) questionnaire was selected. The WIHIC (Fraser, McRobbie &
Fisher, 1996) brings parsimony to the field of learning environment research
by combining modified versions of the most salient scales from a wide range
of existing questionnaires with additional scales that accommodate contem-
porary educational concerns (such as equity and constructivism). The seven
original scales were Student Cohesiveness (the extent to which students
know, help and are supportive of one another), Teacher Support (the extent
to which the teacher helps, befriends, trusts and is interested in students),
Task Orientation (the extent to which it is important to complete activities
planned and to stay on the subject matter), Involvement (the extent to which
students have attentive interest, participate in discussions, do additional work
and enjoy the class), Investigation (the extent to which emphasis is placed on
the skills and processes of inquiry and their use in problem solving and
investigation), Co-operation (the extent to which students co-operate rather
than compete with one another on learning tasks) and Equity (the extent to
which students are treated equally by the teacher).
The WIHIC has been used in a range of western and non-western
countries including Brunei (Riah & Fraser, 1998), Canada (Raaflaub & Fraser,
2002; Zandvliet & Fraser, 2004, 2005), Korea (Kim, Fisher & Fraser, 2000),
India (Koul & Fisher, 2005), Singapore (Chionh & Fraser, in press; Khoo &
Fraser, 2008), USA (Allen & Fraser, 2007; Martin-Dunlop & Fraser, 2008;
Ogbuehi & Fraser, 2007; Wolf & Fraser, 2008), Taiwan (Aldridge & Fraser,
2000) and Indonesia (Margianti, Aldridge & Fraser, 2004). The instrument has
also been used across a range of subjects, including mathematics (Ogbuehi
& Fraser, 2007) and geography (Chionh & Fraser, in press), science (Aldridge
& Fraser, 2000; Wolf & Fraser, 2008) and computing (Zandvliet & Fraser,
2004; 2005). In each of these cases, the WIHIC has been found to be a robust
and reliable instrument. The WIHIC has also been used successfully across
a range of different educational levels, including higher education (Margianti,
Aldridge & Fraser, 2004), high school (Aldridge & Fraser, 2000; Kim, Fisher
& Fraser, 2000; Riah & Fraser, 1998; Fraser, McRobbie & Fisher, 1996),
middle school (Ogbuehi & Fraser, 2007) and primary school (Allen & Fraser,
2007). In addition, Dorman (2003) used confirmatory factor analysis to sup-
port the seven-scale a priori factor structure and international applicability of
the WIHIC among a sample of 3,980 students from Australia, Britain and
Canada. 
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Although the robust and reliable nature of the WIHIC in a range of set-
tings and across a number of different cultural contexts made it a sensible
choice for the present study, it required a number of modifications to make
it suitable for use at the primary school level in South Africa. Initially assis-
tance was sought from teachers attending the in-service course at the college
involved in this study. 
To facilitate this questionnaire modification process, the teachers were
sensitised to the subtle but important aspects of classroom environments by
responding to actual and preferred versions of the WIHIC in relation to their
current college classrooms. Teachers then commented on the suitability of the
WIHIC for their own primary-school learners in South Africa. Teachers had an
opportunity to comment on, evaluate, modify or eliminate items of the instru-
ment. Because teachers considered the Investigation scale inappropriate for
the primary school level, it was omitted from the questionnaire. The word
‘learner’ was substituted for ‘student’ throughout the instrument, as this term
had been recommended by the Department of Education. 
In addition to making the questionnaire suitable for use with students in
South Africa, consideration was also given to making the questionnaire suita-
ble for primary-school-age learners. Whilst it was recognised that reducing the
number of items in a scale could threaten scale reliability, it was important
to do so to suit the concentration span of primary school-age learners and to
ensure that they could cope with the instrument. Therefore, the number of
items was reduced from 56 items (seven scales with eight items in each) in the
WIHIC’s original form to 36 items (six scales with six items in each). Table 1
provides a sample item for each scale for the original and modified versions
of the WIHIC.
Table 1 Sample items for the original and modified version of the W IHIC








I make friendships among
students in this class.
The teacher goes out of his/
her way to help me.
My ideas and suggestions are
used during classroom
discussions.
Getting a certain amount of
work done is important to me.
The teacher gives me as much
attention to my questions as 
to other students’ questions.
I share my books and
resources with other students
when doing assignments.
I have friends in this class.
The teacher helps me with
my work.
The teacher uses my ideas
during discussions.
I know how much work I
have to do in this class.
My teacher is fair to all of
us.
I share my things with other
learners.
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The five-point frequency response scale used in the original version of
WIHIC was also modified to reduce confusion amongst primary-level learners.
A three-point frequency scale of Almost Never, Sometimes, and Almost Always
was used. As English is the language of instruction for students in Grade 4
and above in South Africa, the teachers felt that it was unnecessary to trans-
late the questionnaire into the native language for learners in Grade 6 and
above. Furthermore, in a small pilot study involving administration of the
questionnaire to one class followed by individual student interviews, we con-
firmed Grade 4 students’ ability to comprehend the English version of the
questionnaire. However, for learners in Grades 4 and 5 who had just started
to learn English, the instrument was translated into IsiZulu using a process
of translation and back translation (as recommended by Brislin, 1970). This
process involved the first author translating the instrument into IsiZulu and
then a person conversant in both languages, but not familiar with the ques-
tionnaire, translating items back into English. The back translations could
then be checked by researchers to ensure that the IsiZulu version maintained
the meanings and concepts in the original English version. 
Past learning environment studies that have involved attempts at impro-
ving the learning environment have included students’ responses to actual
and preferred versions of a questionnaire. The actual form of a questionnaire
assesses students’ perceptions of the learning environment that a teacher has
created. The preferred version assesses the learning environment that stu-
dents would prefer to be present. For example, an item in the Teacher Support
scale of the actual version reads “The teacher helps me with my work”,
whereas the parallel preferred version reads “The teacher would help me with
my work”. We developed a parallel preferred form of the WIHIC–Primary.  
To ensure its suitability for use with South African primary school lear-
ners, the WIHIC–Primary was administered to the learners in one Grade 7
class (approximately 40 students). Five learners from the class were selected
on the basis of their responses for interviews aimed at determining the com-
prehensibility and readability of individual items in the questionnaire, and
whether items had been interpreted in the way in which the researchers had
intended. The results of the pilot study led to some item rewording to ensure
the instrument’s suitability.
The large sample for the main study involved 1,077 primary-school ma-
thematics learners in the classes of the 31 in-service teachers attending the
distance-education course. These classes were all located in rural and semi-
rural areas of South Africa and are representative of schools in these areas.
All 31 teachers enrolled in the distance-education course were involved in
attempts to use the feedback provided from students’ responses to the WIHIC–
Primary in improving the learning environments of their primary school
classrooms. 
Ethical considerations
Two major ethical issues were addressed prior to the commencement of the
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study. The first was related to the teacher participation and the second was
related to the student participation. In the first case, because the third author
also was one of the lecturers at the university, care was taken to ensure that
teachers were aware that their students’ responses would not influence their
grades. In the second case, it was considered important that students who
responded to the questionnaire did not feel that their responses would com-
promise their situation in the classroom. In both cases, all of the participants
were provided with detailed information related to the study. Both the in-
service teachers and their students were made aware of their role in the study
and their expectations in terms of data collection. It was made clear to both
the student teachers and their school students that participation was on a
voluntary basis and that they were entitled to withdraw from the study at any
time without penalty. One of the key elements in the study was the confi-
dential nature of all responses (to both the questionnaire and interviews). 
Collecting and analysing data
The primary school version of the WIHIC questionnaire was administered to
a sample of 1,077 Grade 4, 5, 6, and 7 learners in mathematics classes
attending 31 schools spread across the province of KwaZulu-Natal in South
Africa. The quantitative data were analysed to explore the factor structure,
internal consistency reliability and ability to differentiate between the per-
ceptions of students in different classes. The honesty of student responses
was an important consideration. To enhance the likelihood of student hones-
ty, students were not required to put their names on their questionnaire, and
they were assured that their responses to the questions would be confidential.
In addition, the questionnaire was administered by someone other than the
teacher. 
Descriptive analysis, based on the learners' responses to the WIHIC, was
used to describe the classroom environments of mathematics classes. Graphi-
cal profiles, for the whole group and for individual class groups for both actual
and preferred responses to the WIHIC, were used to identify scales for which
the actual-preferred discrepancies were appreciable, and to explore strategies
that might be employed by teachers in an attempt to reduce these discre-
pancies during the intervention stage.  
Case studies of three teachers (one of which is reported here) were used
to gauge the effectiveness of using profiles to help teachers change the lear-
ning environments in their classrooms. The in-service teachers were selected
from different schools based on their written reports and participation during
face-to-face sessions at the university (as it was important to ensure that
selected case-study teachers were prepared to share their experiences). Quali-
tative data were gathered using observations, interviews and narratives
(discussed below) to gain deeper insights into classroom environments and
the learners’ attitudes to their mathematics classes. 
Observations were carried out in each of the classes of the three case-
study teachers. Observations were conducted once every two weeks. In most
cases, the researcher was a non-participant observer, in which observations
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were conducted from the back of the classroom with limited interaction with
the participants. On one occasion, the third author provided a demonstration
and became a participant observer. Observations were conducted to provide
information about the strategies being implemented and the students’ reac-
tions to these strategies. Information was recorded in the form of extensive
field notes. To provide a representation of the classrooms of the case-study
teachers, methods were drawn from narrative inquiry (Polkinghorne, 1995).
Representation of the voices of the interviewees was of major concern to the
authors (Geertz, 1988; Grumet, 1991). In all cases, we ensured that the
subjects were represented in a way that was respectful and positive. Finally,
we took Brunner’s (1994) advice and attempted to use narrative forms that
would engage our readers aesthetically as well as critically.
Interviews were held with each of the case-study teachers at the beginning
and end of each classroom visit. These interviews helped to clarify the tea-
cher’s aims and the observations made during the class visit. These interviews
ranged from informal to formal, with the corresponding range of unstructured
to structured questions in the interview schedule. 
Five primary school learners from the classes of each of the three case-
study teachers were also selected for interviews at the beginning, middle and
end of the intervention period. The selection of these students was based
primarily on their willingness to be involved. Care was also taken to try and
provide a sample that was representative of the range of student academic
abilities in the classroom. The interviews were semi-structured to allow some
flexibility, whilst maintaining a framework that would provide a degree of
consistency of response types across the three teachers. Interviews were
conducted in the students’ mother tongue by the third author who was also
the lecturer/facilitator for the distance-education course.
The distance-education course includes four sessions that the teachers
are required to attend at the university (known as ‘contact’ sessions). These
sessions were used to introduce and explain the research and to generate dis-
cussions with and between teachers that were recorded and later analysed to
help to determine whether teachers were able to use feedback effectively to
change their learning environments. In addition, reports written by teachers
regarding their views about the effectiveness of the exercise helped to provide
further insights into the viability of teachers’ using feedback from a learning
environment instrument to improve their teaching practices. 
In this study, qualitative data analysis began at the time of commence-
ment of qualitative data collection and was carried out on an ongoing basis
until the end of the study. Analyses occurred as the researcher was synthe-
sising, sifting and selecting relevant data from the field notes. This process
evoked new assertions and questions in the form of a recursive review as
recommended by Erickson (1998:1162). Throughout the observation and in-
terview process, constructions from both the teachers and one of the resear-
chers were negotiated and refined to establish major themes. Throughout the
analyses of the data, the researchers were cautious to observe Guba and
Lincoln’s (1989) condition of ‘willingness to share power’ with the teachers. To
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ensure the trustworthiness of the process, teachers checked the narratives
that were produced to ensure the authenticity of the accounts. All of the
teachers were asked to comment on the major themes that were established
during the contact session to verify their accuracy. 
Intervention and action research
The 31 distance in-service teachers, who were attending a distance-education
course, each administered the actual and preferred versions of the WIHIC–
Primary to the learners in one of his/her classes. As part of the in-service
course, these teachers received clear guidelines on how to administer the
questionnaires. The responses of the learners were analysed to provide each
of the in-service teachers with a graphical profile of the learners’ scores on the
actual and preferred forms of the WIHIC–Primary. 
During a lecture that students had to attend at the university during the
distance-education course, the teachers agreed that they would all like to
focus on improving the Involvement scale (based on the results of data col-
lected). Together, the teachers then brain-stormed a range of strategies that
they felt could be implemented to improve learners’ involvement in the class.
The teachers then selected from this list ideas that they would implement in
their classes over the following 12-week intervention period. 
During this intervention period, each of the teachers was required to
attend contact sessions and to submit reports related to their attempts to
change the learning environment. Discussions held during the contact ses-
sions were tape-recorded and later transcribed, providing a rich source of data
regarding the way in which teachers were coping during the intervention
period and how they felt about the exercise as a whole. In addition, teachers
were required to submit two reports, one in the middle of the intervention
period (which outlined the strategies they had selected) and one at the end of
the intervention period (which provided an account of the degree of success
of the strategies they had selected to implement and whether they felt that the
exercise had been worthwhile). This second report was written in the form of
a letter to a friend.  
At the end of the intervention period, the actual form of the WIHIC–
Primary was readministered to the learners (usually by one of the researchers)
in the classes of the 31 in-service teachers. Graphical profiles, representing
the learners’ scores on the pretest actual, posttest actual and preferred forms
of the WIHIC, were provided to each of the teachers. These profiles, along with
the reports, were used to investigate the viability of using feedback generated
from students’ responses to the WIHIC–Primary to improve teaching practices.
Based on considerable past research involving the use of classroom environ-
ment instruments in studies with a pretest-posttest design (Fraser, 2007), we
were confident that students’ posttest responses would be influenced very
little by the previous experience of responding during the pretest adminis-
tration.
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Case studies and narratives
Throughout this 12-week intervention period, a case study was constructed
for each of three teachers (with one of these case studies reported here) who
were visited one morning a week by one of the researchers. During these
visits, the researcher observed the teachers and made extensive field notes
related to the types of strategies being used by the teacher and the students’
reactions to these strategies. Semi-structured, in-depth interviews with the
teachers were tape recorded and later transcribed for analysis. These class-
room observations and interviews ensured thick descriptions of a qualitative
nature. Five primary school learners from each of the case-study classes were
also selected for interviews. These interviews were structured and based on
items of the WIHIC. Learners’ interviews helped us to interpret their responses
to the questionnaires and provided richer insights into learners’ perceptions
of the strategies implemented to improve the learning environment in their
class. At the end of the intervention period, the WIHIC–primary was re-
administered by someone other than the classroom teacher (wherever possible
this was one of the researchers) to the primary school learners of the 31
teachers to determine whether discrepancies between the actual and preferred
learning environments had been reduced. A report, encompassing learners’
profiles of actual classroom environments before and after the interventions
and learners’ preferred learning environments, was obtained from each in-
service teacher at the end of the intervention period. 
A narrative, based on classroom observations and interviews, was written
for each case-study teacher to provide the reader with insights into these
classrooms. According to Lincoln and Denzin (1994), ‘ bricolage’, or the piecing
together of information from a range of sources, is one way of acquiring un-
derstanding in qualitative research. Stake (2002) refers to many scholars
within education who have used stories and story telling as a central element
in their research. Carter (1993) further asserts that the attractiveness of story
in contemporary research on teaching and teacher education is grounded in
the notion that story represents a way of knowing and thinking that is parti-
cularly suited for explicating the issues with which we deal. Clandinin and
Connelly (1996:16) define narrative as “the making of meaning through
personal experience by way of a process of reflection in which story telling is
a key element and in which metaphors and folk knowledge take their place”.
We assumed that using narratives was a suitable method by which we could
understand what was happening in the classes of these teachers. A com-
mentary, following each of the three narratives, was used to interpret the
narratives and to make sense of the responses and actions, as recommended
by Polkinghorne (1995). These commentaries provided a second layer of repre-
sentation that added meaning and insight into what was happening in the
classes of these three teachers. 
Analyses and results
Validity and reliability of the WIHIC–Primary
Our first aim in the present study was to modify and validate the What Is
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Happening In this Class? (WIHIC) questionnaire to assess primary school
learners’ perceptions of the learning environment in South Africa. Data
collected from the 1,077 learners in 31 classes were analysed to investigate
the reliability and validity of the primary-school version of the WIHIC. Princi-
pal components factor analysis followed by varimax rotation confirmed a
refined structure for the instrument comprising 19 items in four scales (see
Table 2). With the exception of Item 19, all items had a loading of at least 0.30
on their a priori scale and no other scale. The percentage of variance and
eigenvalues are reported at the bottom of Table 2. For the four WIHIC–Primary
scales, the percentage of variance ranged between 6.14% and 9.41%, with the
total being 32.36%, and eigenvalues ranged between 1.17 and 1.79 for the
four WIHIC–Primary scales.
Table 2 Factor loadings for the W IHIC–Primary in South Africa
Item No.
Factor loading

















































Factor loadings smaller than 0.30 have been omitted
The sample consisted of 1,077 learners in South Africa
To examine whether the items in a scale assessed the same construct, the
internal consistency reliability was calculated (see Table 3). For the actual
form of the WIHIC–Primary, internal consistency (Cronbach alpha reliability)
estimates for different scales ranged from 0.68 to 0.72 using the individual as
the unit of analysis and from 0.85 and 0.94 using the class mean as the unit
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of analysis. For the preferred form of the WIHIC–Primary, internal consistency
reliability estimates ranged from 0.52 to 0.57 with the individual as the unit
of analysis and from 0.86 to 0.88 with the class mean as the unit of analysis.
To determine whether the actual form of each WIHIC–Primary scale could
differentiate between the perceptions of learners in different classes, an analy-
sis of variance (ANOVA) was calculated for each scale, involving class mem-
bership as the independent variable and the individual learner as the unit of
analysis. The results in Table 3 suggest that all scales differentiated signifi-
cantly between primary school mathematics classes (p < 0.01). Thus, students
within the same class perceived the classroom learning environment in a
relatively similar manner, while within-class mean perceptions of the students
varied between classes. The eta  statistic (calculated to provide an estimate2
of the strength of association between class membership and the dependent
variable) ranged from 0.41 to 0.49 for different WIHIC–Primary scales (see
Table 3).
Table 3 Internal consistency reliability (Cronbach alpha coefficient) for two units of analysis and


















































**   p < 0.01
The sample consisted of 1,077 learners in 31 classes in South Africa
The eta  statistic (which is the ratio of ‘between’ to ‘total’ sums of squares)
2
represents the proportion of variance explained by class membership
Differences between learners’ perceptions of actual and preferred learning
environment
Primary learners were asked to indicate not only the extent to which a prac-
tice takes place in their classrooms but also the extent to which they would
prefer it to take place. Multivariate analysis of variance (MANOVA) with
repeated measures (using the class mean as the unit of analysis) was used to
investigate whether differences between actual and preferred scale scores were
statistically significant. When the multivariate test (Wilks’ lambda) revealed
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significant actual-preferred differences overall, the ANOVA with repeated
measures was interpreted for each individual WIHIC–Primary scale (see Table
4). For all scales, learners preferred a more favourable level of each WIHIC–
Primary scale than was currently perceived to be present. Furthermore,
actual-preferred differences were statistically significant (p < 0.01) for three
of the four WIHIC–primary scales, namely, Involvement, Task Orientation and
Equity. These results replicate numerous studies worldwide, which have
reported that learners would prefer a learning environment more favourable
than the one perceived as being present (Fraser, 1998; 2002). 
Table 4 Average item mean, average item standard deviation and differences (effect size and
MANOVA with repeated measures) between actual and preferred perceptions on the
W IHIC–Primary for the class mean as the unit of analysis
Scale
Average item mean Average item SD Difference































**   p < 0.01
The sample consisted of 1,077 learners in 31 classes in South Africa
To examine the magnitudes of these actual-preferred differences, as well
as their statistical significance (as recommended by Thompson, 1998; 2001),
effect sizes were calculated in terms of the differences in means divided by the
pooled standard deviation. The effect sizes, for those scales with statistically
significant differences, ranged between approximately three quarters of a
standard deviation (0.78) and two-and-a-half standard deviations (2.43).
These results suggest educationally important differences between learners’
perceptions of the actual classroom learning environment and that which they
would prefer.
Action research: closing the gap between actual and preferred learning environments
The third aim of the present study was to examine the extent to which feed-
back, based on primary school learners’ perceptions on the WIHIC–Primary,
can guide teachers’ attempts to improve their classroom learning environ-
ments. To provide a basis for meaningful discussions, the researchers pro-
vided feedback to the 31 in-service teachers in the form of a graphical profile
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depicting the overall mean scores for the students of the combined group of
in-service teachers (N = 1,077 students). In-service teachers were also provi-
ded with graphical profiles for their individual classes that could be used as
the basis for reflection and the selection of strategies. During the contact
session, teachers were provided with information about how to interpret their
profiles and small-group discussions allowed teachers to discuss their profiles
collaboratively in a non-threatening environment. 
The results for the total sample (discussed in the previous section), show-
ing learners’ scores on the actual and preferred forms of the WIHIC–Primary,
were shared with the 31 in-service teachers during a contact session at the
beginning of the academic year. The teachers were then given time to discuss
the combined results, as well as the profile for their own classroom. The tea-
chers all decided that they would like to close the gap between what students
perceive and prefer, and they all felt that they would like to implement
strategies that focused specifically on improving students’ perceptions on the
Involvement scale. During the contact session, teachers were encouraged to
brain-storm a range of strategies and ideas that they could use in their own
mathematics classes. 
During the 12-week intervention period that followed this contact session,
three of the 31 teachers were selected for case studies (one of which is
reported here), with the remainder of the teachers having contact only
through telephone or individual visits by the teachers to the college where the
distance-education course was being offered. The classes of the three case-
study teachers were visited on a weekly basis, when data were collected
through classroom observations and interviews with teachers and students.
To record the attempts made by the teachers to improve the level of Involve-
ment in their classrooms, a narrative, based on interviews and observations
of classroom life during the intervention period, was written for each case-
study teacher. However, for economy, we report the case study for only one
of these three teachers. After we provide the narrative of this teacher (see
Figure 1), we next provide a commentary about the situations described in the
narrative, thus providing a second layer of representation (Polkinghorne,
1995). This section also examines data collected from interviews with the
other teachers who attended the in-service course and attempted to make
changes to the level of Involvement in their classrooms.
 
Commentary — Teacher A
Teacher A is an experienced teacher who is confident and enthusiastic about
implementing new ideas. She was excited about the mathematics content and
new concepts that she was learning in her teacher-upgrading course. Like-
wise, she appears to have engaged into this action research project with
similar enthusiasm and confidence. 
Before the commencement of the intervention period, this teacher had
formulated a number of strategies that she intended to implement to involve
her learners more. Her major goal was to emphasise practical work more in
her lessons. As she also taught science to the same learners, she felt that this
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Narrative — Teacher A
Teacher A has 17 years of teaching experience and has been teaching mathematics for
the last nine years. She is a head of department and sometimes deputises for the
principal. Teacher A’s school is relatively small with about 300 learners and nine
teachers, including the principal. To get to the school, I have driven for about 40
minutes on a tarred national road running parallel to the sea along the coast south of
Durban. From there, I drive inland along a gravel road for another 25 minutes at an
average speed of 40 kilometres per hour.
As I arrive at the school, Teacher A is waiting for me in the principal’s office. The
school’s surroundings can be described as deep rural. There is no fence around the
school, no electricity and no running water. Teacher A’s classroom has many impressive
mathematics and science charts on the walls, some of which have learners' drawings.
There are no broken windows and about 40 learners are arranged in groups of six
around the desks to face each other. I am struck by how very little noise there is in the
class.
Once I am seated, the teacher conducts a lesson on polyhedra. The lesson is intro-
duced by revising the attributes of different types of regular polygons. With her sharp,
shrill voice she moves the lesson along with a sense of urgency. The words “quick …
quick … quick” interpose her instructions throughout the progression of the lesson. She
appears extremely confident. A variety of three-dimensional shapes, constructed by the
learners, are used to explain to learners what the ‘faces’, ‘edges’ and ‘vertices’ are.
Learners use the shapes and work with others in their groups to count the number of
faces, edges and vertices for each of the types of prisms before recording their results
into a table. 
I am impressed that the learners are manipulating these objects themselves. I am
also impressed when, from time to time, they are asked to tell the rest of the class how
they identified the different attributes and to explain how their groups counted the
numbers of faces, edges and vertices. The teacher appears determined to encourage the
learners to speak and to explain their ideas, but in many cases the learners are not as
willing to speak as she would like them to be. There are times during the lesson when
she does not succeed in getting information from the learners, although I can hear
murmurs, whispering of correct answers and some brilliant thoughts. 
My relationships with Teacher A and her class have become quite close during the
intervention period. I think that this was because I became excited about what was
happening. My observations led me to conclude that Teacher A is indeed an exemplary
teacher, who goes out of her way to introduce new strategies and to implement ideas
that are likely to benefit her students. 
Figure 1  Narrative for Teacher A
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was feasible.  The story in Figure 1 describes the observation of a lesson on
polyhedra during which she constructed three-dimensional shapes with her
learners. In the past, she had done such constructions herself, but she felt
that the learners’ familiarity with such hands-on experiences in science
lessons helped. Throughout the intervention phase, Teacher A’s initiative and
use of hands-on activities were impressive. 
Teacher A also tried hard to encourage the learners to help each other in
their groups and to explain their findings to one another. During the observa-
tions, Teacher A repeatedly encouraged learners to do this. She explained to
the learners the importance of involving themselves in their learning and
preceded each mathematics lessons with games that were aimed at encou-
raging learners to talk to one another. In addition, she made a point of
encouraging learners to share their findings. “Come on, show us how you got
the number of edges in your box … tell your classmates. Can you see how he
avoids repeating the counting of the edge that has already been counted?” On
each occasion, she would praise the learners for their efforts before asking
them to sit down. 
During a conversation after one of my classroom observations, the teacher
told one researcher that she had tried to encourage her learners to express
themselves and talk to one another, but she felt that the IsiZulu culture could
be inhibiting the learners. She felt that, because of respect in the IsiZulu cul-
ture, children could be reluctant to talk freely to their elders. The teacher felt
that the learners’ reluctance to speak out in class was likely to be an assertion
of IsiZulu culture. Such instances provided insight into life inside the class-
rooms of teachers who, whilst understanding the benefits of involving learners
in teaching and learning, sometimes come up against cultural artefacts and
historical background that impinge upon their ability to change the learning
environment.
Although she felt that she was not experiencing the success that she
would have liked, she still felt that the strategies that she had used had con-
tributed to building confidence in her learners and helping them to realise the
importance of discussing things with each other in class. She stated that “the
kids are beginning to realise the importance of talking to one another and with
me about what they are learning”. Despite the cultural difficulties encountered
by Teacher A, she was able to implement strategies that overcame these. 
The graphical profile for Teacher A indicated that pretest scores for actual
and preferred learning environment reflected some discrepancies (the largest
being for the Involvement scale). According to the posttest scores (shown in
Figure 2), learners perceived considerably more Involvement at the end of the
intervention period than at the beginning. In addition, it would appear that
the strategies implemented by Teacher A also influenced the levels of Teacher
Support, Task Orientation, and Equity in the classroom. 
Teacher A expressed her satisfaction with the way in which her learners
responded to the questionnaires and how this made her change her teaching.
She stated that “there were many things that I tried to change in my teaching
of mathematics”. She also felt that the project enabled her to integrate mathe-
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matics better with other subjects (particularly science), a point that had been
recommended in Outcomes-Based Education workshops that she had at-
tended. This teacher was so impressed by the success of using feedback based
on the questionnaire as a means of improving her teaching that she also
administered it in her science classes. She allowed the learners to analyse
each item in the Involvement scale in relation to what they did in science.
Pre-post changes in classroom environment for other teachers 
The case-study teacher described above was drawn from a class of 31 in-
service teachers attending a distance-education course. The teachers in the
larger group administered the actual and preferred form of the WIHIC–Primary
to their primary school children and attempted to improve the emphasis on
Involvement in their learning environments. After the 12-week intervention
period, the actual form of the WIHIC–Primary was readministered to deter-
mine whether learners’ perceptions of the degree of Involvement in the
learning environment had improved. The overall posttest results for the group
of 31 in-service teachers, in addition to their comments, indicated that the
information provided through learners’ perceptions of the actual and preferred
learning environment generally was used successfully in improving the lear-
ning environment. Most of the 31 teachers appeared to have similar reactions,
with more than two thirds of them confessing to being negative about the pro-
ject and all that it entailed at the beginning. Interviews with the teachers
Figure 2  Teacher A — differences between Preferred and Pretest and Posttest actual
scores for learners’ perceptions of the learning environment
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indicated that this initial reaction could have arisen because neither the
teachers nor the students had experienced any form of involvement in the
classroom and, therefore, were concerned about a range of management and
behavioural problems. 
As the project drew to a close, however, more than half of the teachers felt
that their involvement in it had improved their teaching. One teacher stated:
“I found that the project was related to my classroom practice and assisted me
to improve my teaching …”. Another teacher stated that other teachers at the
school in which he was teaching had noted a change in his teaching practice:
“Other educators in our school appreciated our course … because it enabled us
to reflect on our teaching practice … and to improve our teaching of mathematics
so that our learners could learn better”. Another admitted: “In my school, my
colleagues were very interested. One teacher even took copies of the
questionnaire and said that she was going to use them in her class”. One
teacher summed this up when he said: “At first, I really thought that it was a
waste of time. But, as I continued to work with the learners, I could see that the
project was capable of showing me where I was lacking”.
The teachers, all of whom concentrated on improving the level of class-
room Involvement, appeared to recognise the value of giving students the
opportunity to express themselves (something that many of them had not
previously experienced). One teacher stated: “I noticed that the learners were
surprised to get the chance to express their views in the classroom with the
permission of a teacher”. Another commented that “my learners enjoyed
bringing up their own ideas, helping one another and getting involved in their
learning”. 
With reference to administering the questionnaire to students for feed-
back on the learning environment, many of the teachers felt that this was a
valuable opportunity for self-assessment and reflection. One teacher said:
“The project gave me a chance to assess myself. I was able to reflect on my
teaching practice in mathematics”. Another commented: “I … had an opportu-
nity to diagnose myself. I realized that previously I did not give students a
chance to express their ideas or ask questions”. Another teacher stated: “What
impressed me about the project was the fact that I, as a teacher, got to know
how I taught through learners’ responses”.  Although most of the teachers were
able to use student responses (around 75%) to the WIHIC–Primary to close the
gap between students’ perceptions of the actual and preferred environment,
there were some teachers for whom this was not the case. It would appear
that, in many cases, these teachers did not understand the objectives of the
study and, in some cases, they did not share a similar understanding of what
it means for students to be involved in their class.
  
Discussion and conclusion
A major contribution of the present study is the modification and validation
of a questionnaire in the IsiZulu language for assessing and improving pri-
mary school students’ perceptions of their actual and preferred classroom
learning environments in South Africa. A limited number of studies of the
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learning environment have been conducted at the primary-school level around
the world and this was the first at this level in South Africa. The primary-
school version of the What Is Happening In this Class? (WIHIC–Primary) ques-
tionnaire measures four dimensions that are important in classrooms that are
outcomes-based, namely, Teacher Support, Involvement, Task Orientation
and Equity. The questionnaire has 19 items, a three-point frequency scale,
and parallel actual and preferred forms. It takes only around 20 minutes to
administer each form. 
The WIHIC–Primary displayed satisfactory factorial validity. At both the
individual and class mean levels of analysis, the internal consistency relia-
bility was satisfactory for both the actual and preferred versions. Further
analyses supported the ability of the actual form of each scale to differentiate
between classrooms. 
MANOVA with repeated measures revealed large differences between
students’ perceptions of the actual and preferred learning environment. For
three of the four scales (Involvement, Task Orientation and Equity), students
preferred a more favourable learning environment from that which they per-
ceived to be actually present. 
We also explored whether teachers enrolled in a distance-education in-
service course could use information collected by means of the WIHIC–
Primary to reduce the gap between their students’ perceptions of actual and
preferred learning environment. A group of 31 teachers was involved in trying
to improve scores on the Involvement scale. Three of these teachers were
selected as the basis of case studies, one of which was reported here. 
Different teachers were able to use feedback gained from the WIHIC–
Primary with varying degrees of success. Interestingly, the amount of resour-
ces available in the classroom did not appear to be a contributing factor to the
degree of success that teachers experienced. Despite having few resources,
some teachers were able to involve their students successfully in the mathe-
matics lessons by providing them with opportunities to work in small groups,
discuss their ideas and understandings with each other, and solve problems
on their own. 
Those teachers who did not experience success appear either not to have
understood the objectives of the project or not to share a similar view about
what student involvement might entail. Future use of this questionnaire in
action research in a distance-education course, therefore, would need to en-
sure that all teachers shared a common understanding. 
Our study in South Africa could be of practical significance to educators
in other countries around the world. Teacher education at a distance is
fraught with problems associated with evaluating the practical aspects of tea-
ching. The use of use of students’ perceptions on a learning environment
instrument could be used to help in addressing the difficulties associated with
the evaluation of the practical skills and of attempts to implement new
teaching strategies in the classroom. 
The results of the present study offer promise for the use of students’
perceptions of the learning environment as guide for teacher improvement.
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However, as this study involved only one class of in-service distance education
teachers, the generalisability of the findings could be limited. It is recom-
mended, therefore, that further similar research be carried out.
Further, this study is relevant to other teacher education situations.
Whilst research has been carried out in the western world with pre-service
teachers, this type of research has not been carried out in developing
countries. Therefore, it is recommended that this study be extended to include
pre-service teachers to help to sensitise them to the needs and views of their
students.
The reflective nature of this study, that involved encouraging teachers to
examine their teaching practices through the eyes of their students, offers
promise. The results of our research suggest that generally teachers are able
to use feedback based on students’ perceptions of the learning environment
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